Introduction
Researchers have long recognized that individuals with schizophrenia experience challenges in a wide range of cognitive domains. Thus, research on cognitive impairment in schizophrenia is not a recent phenomenon. However, the past 10 to 20 years have seen an increasing recognition of the central importance of cognition to understanding function and outcome in this illness [1] , an awareness that has shifted the emphasis of at least some work on schizophrenia. More specifi cally, there has been a rapidly growing body of work on methods of enhancing cognition in schizophrenia as a means to potentially facilitate improved outcome and quality of life for individuals with this debilitating illness. This work has included major initiatives within the fi eld designed to improve the measurement of cognition in schizophrenia during the conduct of clinical trials, such as the Measurement and Treatment Research to Improve Cognition in Schizophrenia program [2] and the Cognitive Neuroscience Treatment Research to Improve Cognition in Schizophrenia program [3] . Work on cognitive function in other disorders that can involve psychosis (eg, schizoaffective disorder, bipolar disorder, and psychotic major depression) has been in progress for many years, spurred in part by the early work on cognitive impairment in schizophrenia.
However, the enhanced emphasis on cognition as a constraint on functional capacity in schizophrenia has led to a growing number of studies inquiring about similarities and differences in the role that cognition may play across the nonaffective and affective psychoses. If cognitive impairment constrains functional capacity and outcome in schizophrenia, and if similar cognitive impairments are present in affective psychoses, then cognition may also be a critical determinant of functional status in these other illnesses. If so, then the work on the methods and mechanisms of cognitive enhancement in schizophrenia may have applicability to similar attempts to enhance cognition and functional capacity in affective psychoses. Thus, the goal of this article is to briefl y overview the work on cognitive function in affective psychoses so as to understand where cognition may play a similar role in affective psychoses and where it may play a different role.
Are the Profi le and Severity of Cognitive Impairment Similar in Schizophrenia and Affective Psychoses?
A fi rst critical question to ask is whether the nature and/or severity of cognitive impairment found in affective psychoses is similar or different to that found in schizophrenia. If it is qualitatively different, this would argue for a fundamentally different role for cognition in affective psychoses. However, if the pattern or profi le of cognitive impairment is similar across affective and nonaffective psychosis-even if the severity is different-then such a result would be consistent with the hypothesis that there are common dimensions of I Schizophrenia and Related Psychotic Disorders psychopathology across the affective and nonaffective psychoses [4••] . A growing number of studies and metaanalyses have been designed to answer this question, with somewhat mixed results. However, the apparent discrepancy across studies often may refl ect more of an interpretation difference (glass half empty vs glass half full) rather than a true difference in the results of such comparative studies. Empiric and meta-analytic studies have shown fairly consistently that the degree of cognitive impairment in schizophrenia is worse than the degree of cognitive impairment in disorders such as bipolar I and psychotic major depression, with an effect size typically in the range of 0.3 to 0.5 [5] [6] [7] [8] . The studies in this area have varied in the degree to which they have included actively ill versus euthymic patients and the degree to which samples have been well matched on demographic and clinical characteristics that can infl uence cognitive function. However, the effect sizes for the differences from schizophrenia are not dramatically larger if one focuses only on studies in remitted patients [8] , although even remitted patients with bipolar disorder show clear cognitive impairments [9] . The literature on the comparison of schizoaffective disorders with schizophrenia also provides mixed evidence, with some studies fi nding little difference in the severity of cognitive impairments between these two disorders [10, 11] but others fi nding evidence of worse impairment in schizophrenia [12] .
Despite the evidence of a larger magnitude of cognitive impairment in schizophrenia compared with affective psychoses, the literature is much more consistent in suggesting that the profi le of cognitive impairment is relatively similar across schizophrenia and affective psychoses. In other words, the relative severity of impairments across different cognitive domains tends to be very similar in bipolar disorder, psychotic major depression, and schizoaffective disorders compared with schizophrenia [5] [6] [7] 11] . Perhaps one of the clearest examples of such a result was recently provided by Reichenberg and colleagues [13••] . These researchers used the Suffolk County Mental Health project cohort of consecutive fi rst admissions with psychotic disorders to compare individuals with consensus research diagnoses of schizophrenia, schizoaffective disorder, major depressive disorder with affective features, and bipolar disorder with psychotic features. Overall, individuals with schizophrenia and schizoaffective disorder were more impaired than individuals with psychotic mood disorders, and the prevalence of cognitive impairment was higher in schizophrenia and schizoaffective disorder using all the defi nitions that they examined. However, as shown in Figure 1 , the individuals within all four groups showed the same relative pattern of impairment across cognitive domains, with the greatest impairment in verbal memory and the least impairment in visual processing and general verbal ability. Depp et al. [5] provided another compelling example in their study comparing individuals with schizophrenia, bipolar disorder, and healthy controls. Unlike Reichenberg et al. [13••] , Depp et al. [5] found that bipolar patients were as impaired as schizophrenia patients on many of the tests. Furthermore, the profi le of impairment was very similar across groups, with the most impairment in information processing speed for both groups and the least impairment in crystallized IQ. In addition, evidence indicates that the factor structure of cognition is very similar across schizophrenia and bipolar disorder [14] .
In summary, the literature on the nature of cognitive dysfunction in schizophrenia and the affective psychoses suggests that although all the affective psychoses are associated with some level of cognitive impairment, it may be less severe for individuals with psychotic bipolar disorder and psychotic major depression. However, in at least some studies, the cognitive impairment in schizoaffective disorders is as severe as that seen in schizophrenia. The degree of cognitive impairment in affective psychoses may be infl uenced by whether an individual is currently in a psychotic episode. However, even individuals in a remitted state show signifi cant cognitive impairments. Furthermore, and importantly from the perspective of understanding etiology, the profi le or pattern of cognitive impairment across affective psychoses is very similar to that seen in schizophrenia. This fi nding is consistent with the idea that common mechanisms lead to cognitive dysfunction across the nonaffective and affective psychoses.
Are Cognitive Impairments More Stable in Schizophrenia Than in Affective Psychoses?
The fi eld of schizophrenia research has grown to conceptualize cognitive defi cits in schizophrenia as potentially refl ecting endophenotypic markers of risk. According to Gottesman and Hanson [15] , an endophenotype should be present whether or not the trait or disease is present if it is a vulnerability marker for the disorder. From the perspective of individuals with the disease, this criterion implies that cognitive dysfunction should be present before the onset of the illness, should be relatively stable (although it may be infl uenced by clinical exacerbation), and should not disappear when clinical symptoms remit. Consistent with this conceptualization of cognitive deficits, one of the key fi ndings in research on cognition in schizophrenia is that cognitive impairment is clearly present even at the onset of illness (eg, in the fi rst episode) and appears to be relatively stable over time [16] [17] [18] . Some studies have shown evidence for improvement in cognitive function over time or over the course of a clinical trial in the placebo condition. However, these improvements tend to be of a small effect size and may be accounted for by practice effects on the assessment instruments [19] .
Individuals with affective psychoses can also display cognitive defi cits during the fi rst episode of their illness, often to the same level as that seen in individuals with fi rst-episode schizophrenia [7, [20] [21] [22] . Furthermore, very clear evidence indicates that cognitive defi cits remain even during remission in individuals with affective psychoses [9,13••,23] . There is even some evidence for the stability of cognitive defi cits in remitted individuals with bipolar disorder [24] . However, despite evidence of clear persistence of cognitive impairment during remission in affective psychoses, it is less clear whether cognitive function is more disrupted by the occurrence of an acute psychotic episode in affective psychoses than in individuals with schizophrenia. In cross-sectional work, the level of cognitive impairment has been determined to be similar in individuals with active mania and those in remission compared with controls [25] . However, there are also indications in the literature that cognition can vary as a function of episode status in affective psychoses. For example, fi rst-episode patients with schizophrenia showed little evidence of improvement at 4-week followup despite a large degree of clinical improvement [21] . In contrast, individuals with psychotic major depression and psychotic bipolar disorder show more evidence of improvement in cognitive function with improvements in clinical symptoms [21] .
Cognitive defi cits in schizophrenia are clearly present at the onset of the illness and are relatively stable during acute episodes and relative remission. However, evidence also indicates that the severity of cognitive impairment in schizophrenia co-varies with the severity of certain dimensions of psychopathology. Specifi cally, there is strong evidence that the relative severity of positive symptoms in schizophrenia is not associated with cognitive impairment, but that the severity of negative and disorganization symptoms is consistently associated with the severity of impairment across a range of cognitive domains [26] [27] [28] . Furthermore, there is evidence that cognitive defi cits are correlated with these same domains of psychopathology in schizoaffective disorder, but evidence is mixed in psychotic bipolar disorder [5] . However, studies of psychotic bipolar disorder and major depression do not always assess the same dimensions of psychopathology as studies of schizophrenia and schizoaffective disorders, making it diffi cult to compare psychopathological correlates of cognitive function across different disorders and studies.
Are Cognitive Defi cits Present in the Unaffected
Relatives of Individuals With Affective Psychoses as They Are in the Relatives of Individuals With Schizophrenia?
As described previously, the conceptualization of cognitive defi cits as endophenotypic markers of vulnerability to schizophrenia suggests that they should be present in individuals at risk for the development of schizophrenia (eg, fi rst-degree relatives) who do not yet have manifest illness. Many studies have demonstrated this to be true for the relatives of individuals with schizophrenia, with evidence for the existence of moderate to large effect size defi cits in relatives across a range of cognitive domains [27, 29, 30] . Such defi cits are present in the siblings of adolescents and adults with schizophrenia and in the children of individuals with schizophrenia [31, 32] .
I Schizophrenia and Related Psychotic Disorders
Relatively few studies have been conducted on the relatives of individuals with schizoaffective disorder (separately from mixed groups of schizophrenia and schizoaffective disorder), although there is suggestive evidence of cognitive impairments in their fi rst-degree relatives [33] . For bipolar disorder, the evidence is much more mixed. Several review articles have examined the nature and severity of cognitive impairment in the relatives of individuals with bipolar disorder [34, 35] . Although several studies have found evidence for at least moderate impairments in cognitive function in the relatives of individuals with bipolar disorder, the results have been relatively variable compared with the literature on schizophrenia, and there were a number of null results [36] . However, one of the diffi culties in interpreting this literature is that such relative studies have not necessarily distinguished between individuals with bipolar disorder who did and did not have psychotic symptoms. It is possible that studies focusing only on the relatives of individuals with psychotic bipolar disorder would fi nd clearer evidence of cognitive impairment in relatives. For example, Bora et al. [37] found that the relatives of individuals with a history of psychotic bipolar disorder performed worse on measures of executive function than the relatives of individuals with nonpsychotic bipolar disorder. In contrast, Jabben and colleagues [36] found that a history of positive psychotic symptoms in bipolar patients was associated with better cognitive function in several domains in their relatives [36] . Thus, more work distinguishing between the relatives of individuals with bipolar disorder with and without psychotic features is needed to answer this question clearly.
Interestingly, all the studies that examined the offspring of individuals with bipolar disorder found evidence of cognitive impairment, although the domains examined varied across studies [35] . The current evidence suggests that bipolar disorder is highly heritable, potentially with an even stronger genetic infl uence than schizophrenia [38, 39] . However, Cardno et al. [40] provide counterevidence. Thus, it is possible that studies of adult relatives with bipolar disorder at times may represent a relatively "unenriched" sample if the absence of a mood or psychotic disorder in the relative is a criterion for study entry. This issue may be less apparent in studies of children, as they have not yet passed through the period of risk. Thus, such studies may include high-risk individuals who will still go on to develop the disorder.
Do Cognitive Impairments Predict Functional
Status and Outcome in Affective and Nonaffective Psychoses?
As described previously, one of the reasons for a resurgence of interest in cognitive function in schizophrenia is the growing evidence that cognitive impairment places an important constraint on functional status and functional outcome in this illness [1, 41, 42] . The relationship between cognitive function and functional status is present in cross-sectional studies, but there is also evidence that baseline cognitive function can predict functional outcome over longer periods of time in domains such as work and social behavior [42] . Many of these studies included patients with both schizophrenia and schizoaffective disorder, providing at least indirect evidence of a similar relationship between cognition and function in these disorders [43] . Importantly, growing evidence suggests that cognition predicts function in a similar way in affective psychoses [25] . For example, recent work by Tabares-Seisdedos et al. [44••] showed that baseline cognitive performance predicts functional outcome 1 year later in individuals with schizophrenia and those with bipolar disorder, with better baseline cognitive performance associated with better outcome. Furthermore, neurocognitive function in bipolar disorder can predict clinical recovery, with better cognitive function again associated with better function at follow-up [45] and some evidence for an association between better baseline cognitive function and faster recovery [20] .
Another way in which to look at cognition predicting functional outcome in schizophrenia is the degree to which cognitive defi cits in at-risk individuals predict the likelihood of those individuals developing manifest illness. For example, Niendam et al. [46] found that children who later developed schizophrenia and their unaffected siblings both showed performance defi cits on selected subtests of the Wechsler Intelligence Scale for Children administered at age 7 years, but the future schizophrenia probands performed worse than siblings who never developed the illness. Similarly, genetic high-risk research has demonstrated that a severe defi cit on an attentional task (Continuous Performance Test, Identical Pairs version) in childhood among the offspring of individuals with schizophrenia predicted the development of schizophrenia spectrum disorders in adulthood [47] . Thus, some evidence suggests that the severity of the cognitive defi cits in childhood and adolescence in relatives of schizophrenia probands may be an indicator of psychotic outcome among these individuals. Few studies have addressed similar questions in individuals at risk for the development of affective psychoses. However, the existing evidence does not suggest that there are early indicators of cognitive impairment in children or adolescents who go on to develop affective psychoses [48] . Thus, although cognitive impairment may predict functional outcome similarly in adults with schizophrenia and affective psychoses, the developmentally predictive role of cognition may differ across affective and nonaffective psychoses.
Conclusions
At a broad level, the literature on cognitive function in ill individuals with affective and nonaffective psychoses suggests a picture of more similarity than dissimilarity overall, which has important implications for work on
the pathophysiology and treatment of psychotic disorders. Although evidence clearly indicates that cognitive impairment can be greater in schizophrenia/schizoaffective disorder compared with psychotic bipolar or major depressive disorders, the similarity in the profi les of impairment suggests important common factors (as least fi nal common pathway mechanisms) across psychotic disorders. Furthermore, there is growing evidence that cognitive impairment predicts functional outcome in affective and nonaffective psychoses and preliminary evidence for similarities in the relationships between symptom dimensions and cognitive function in at least schizophrenia and schizoaffective disorder.
On one level, such results are consistent with the hypothesis that common etiologic mechanisms contribute to psychosis and cognitive dysfunction across diagnostic boundaries. However, it is also possible that these similarities refl ect commonalities in the proximal mechanisms that govern the common fi nal pathways to cognitive impairment but that defi cits in these proximal mechanisms may result from etiologically distinct distal mechanisms. This mechanistic question can be addressed in part by determining the degree to which the same neurobiologic defi cits, at a functional or structural level, contribute to cognitive impairments across diagnostic boundaries. As of yet, the literature in this regard is limited, and there is evidence for similarities [49] and dissimilarities [50] in the neurobiology of nonaffective and affective psychoses.
Consistent with the idea that there may be different pathways to apparently similar patterns of cognitive impairment, the domains in which the nonaffective and affective psychosis may be more dissimilar relate to the role that cognitive dysfunction may play in vulnerability or risk for illness. Very consistent evidence indicates that cognitive defi cits are present before the onset of illness in schizophrenia, even in unaffected relatives, and some evidence suggests that the severity of cognitive dysfunction in childhood may predict eventual development of schizophrenia (at least when compared with siblings who do not develop schizophrenia). In contrast, there is less robust evidence for impairments in unaffected relatives of individuals with psychotic bipolar disorder and major depression and little evidence as to whether cognitive defi cits predict the development of psychotic mood disorders among those who may be at heightened risk for such disorders.
What is also clear from this selective review is that there are critical gaps in the literature that future research needs to fi ll. In particular, there is a relative dearth of studies that have examined multiple psychotic disorders using the exact same methods and approaches. Although there are some excellent examples of studies that have included multiple categories of psychotic disorders, in many cases, consumers of the literature must compare across studies using widely different assessment methods and experimental designs. The results of such studies including multiple diagnostic categories would greatly facilitate the evaluation of similarities and dissimilarities across disorders. This need is particularly strong in studies of at-risk populations, in which much more information is needed about the similarities and differences in the predictive utility of cognitive function as a risk factor for the development of affective psychotic disorders. In addition, the need for such comparative studies is also strong in work on the neurobiology of cognitive impairment across affective and nonaffective psychoses, as examining multiple levels of analysis may reveal differences in the underlying etiologic mechanisms that are not apparent from behavior alone. The need for such additional research does not lessen the importance of attending to the growing evidence for the importance of cognition in understanding functional status across diagnostic boundaries. It does provide a clear research agenda that will help to guide more empirically driven diagnostic boundaries.
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